Effects of progesterone on the pituitary responsiveness to, and priming effect of luteinizing hormone releasing hormone in female rats exposed to constant light.
We have investigated the role of progesterone in the mating-induced release of luteinizing hormone (LH) and ovulation in female rats exposed to a 60-day period of constant light (LL). Plasma LH and progesterone concentrations were increased after mating; plasma estradiol concentrations, although not increased after mating, were increased compared with the concentrations in female rats on light-dark (LD) exposure during diestrus, proestrus evening and estrus. Progesterone induced ovulation in about half the number of female rats exposed to long-term LL, and in these animals, there was a significant increase in pituitary responsiveness to luteinizing hormone releasing hormone (LHRH) 5 h after progesterone injection. The magnitude of the priming effect of LHRH was markedly increased 2 h after progesterone treatment. Treatment with sodium pentobarbitone (SP) 15 min before an injection of progesterone, blocked the increase in pituitary responsiveness to LHRH 5 h later, but treatment with SP 4 h before progesterone injection did not block the increase in the magnitude of the priming effect of LHRH. These results suggest that progesterone acts both at the brain and pituitary to facilitate LH release, and that the increase in plasma progesterone produced by mating is at least partly responsible for the LH surge induced by mating in LL rats.